Immunochemical detection of a lipofuscin-like fluorophore derived from malondialdehyde and lysine.
The accumulation of fluorescent age pigment or lipofuscin is a frequently observed age-associated cellular alteration in a variety of postmitotic cells of many species. These pigments are observed within granules composed, in part, of damaged protein and lipid. Modification of various biomolecules by aldehyde products of lipid peroxidation is believed to contribute to lipofuscin and ceroid formation. In the present study, we raised a monoclonal antibody (MAb 1F83) directed to the malondialdehyde-modified protein and identified a lipofuscin-like dihydropyridine fluorophore as the major epitope. This antibody was used to conclusively demonstrate that the fluorophore forms on oxidatively modified low density lipoproteins. In addition, we demonstrated that the materials immunoreactive to MAb 1F83 indeed constituted the atherosclerotic lesions, in which intense positivity was associated primarily with macrophage-derived foam cells. The results of this study suggest that the reaction between the lipid peroxidation-derived aldehyde and primary amino groups of protein might represent a process common to the formation of the lipofuscin-like fluorophore during aging and its related diseases.